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LEEWARD ISLANDS Survey No. 13 
PRELIMINARY REPORT AT-SEA SURVEY 

June 1966 
PELAGIC ONLY 

This report summarizes the observations and collections made 
at sea by Smithsonian personnel during the Leeward Island Survey 
No. 13, 6-26 June 1966. The Smithsonian team consisted of 
Richard Crossln (Biologist in Charge). Kenneth Balcomb (Assistant 
Leader), Philip Shelton, David Hoff, Frank Smith, Richard Chandler 
and David Pearson. The cruise was made aboard the U.B.N.S. 
SHEARWATER T-AG 177. Excellent cooperation and assistance were 
received from the officers and crew members. 

A total of 10 days (6-9, 16 & 20, 22-25 June) of pelagic 
observations amounting to 1,60 miles and 106 hours was covfieed. 
During these periods 9,941 bietd of 24 species wereerecorded and 
28 birds of 7 species were collected ( tables 1 and 3). Collecting 
was primarily restricted to accidentals and species which at present 
are in questionable taxonomic or breeding status for the Leeward 
area. 

Practically a direct route from Oahu to Laysan was followed 
with a 2 hour stop on 8 June at French Frigate Shoals for the 
purpose of disembarking personnel (Amerson and Tordoff ) and their 
respective gear. An order received by the Shearwater to extend 
the Honolulu ETA on the return portion of the crtfiise resulted in 
spare time which was considered best used about Kauai where two 
subspecies (Newell's Shearwater and Harcourt*s Storm Petrel) and 









one full species (Dark-rumped Petrel) supposedly breed. It was 
felt thet specimens collected lmmediajsly offshore might shed 
evidence, in the matter of ggenadal condition, as to when these 
species breed on the island. Three specimens of Newell's Shearwaters 
and one specimen of Harcourt's Storm Petrel were collected. Gonadal 
condition of these birds is discussed in their respective sections 
in Species Accounts. Rough seas and necessity of using the Unpractical 
small skiff prevented the collection of a larger, more meaningful 
series. Rough seas along the entire return cruise track prevented 
collecting other than that mentioned at Kauai. 

The Sooty Tern was the most abundant species throughout the 
cruise and accounted for 32.25C of total birds seen. Wedge-tailed 
Shearwaters were next most abundant with 27*5% and Common Noddies 
third with 10.2€. 



3P5CIBS ACCOUNTS 


Iaysan Albatross 

This species was mofet abundant near the breeding grounds on 
Laysan and Lisianski. As usual, individuals which began following 
the ship usually continued so for hours or even the entire day. 

There is a good possibility that certain individuals were recorded 
on consecutive day3. Policy for determining numbers of both this 
and the following species is that used by King and others in that 
an hourly count of ship followers is made and the highest hourly 
count is used for the dally total. 

Black-footed_iahstro_s_s 

This species was over three times as abundant as laysan 
Albatrosses. This is in direct opposition to the ratio of birds 
on the two breeding islands visited, where laysans outnumbered 
Black-foots at a ratio of 9-1* This may only indicate that Black¬ 
footed Albatrosses are more prone to follow ships and may change 
flight course to do so thus producing a false density picture. 

T 'edge-talled Shearwater 

Medium to high daily totals were recorded throughout the cruise; 
the only exceptional peak day was 16 June between Laysan and Lisianski 
Only three Dark Phase and a few variable intermediate phase birds 
were noted of the 2734 total, thus demonstrating that a purely 
northern population is present in the area. 
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Chrlstmas Island j^a rttator. 

Only seven Individuals were noted throughout the cruise, six 
of these on 7 June just N¥ of Kauai. Suprisingly none were noted 
near Laysan where a considerable population is presently nesting. 

N ew_e.ll 1 s Sbflflrws t&r 

The vast majority of birds (346 total) were seen near Kauai. 
Three specimens were collected on 25 June just offshore. None of 
these were in breeding condition (one female had ova up to 2 mm). 
This small series might indicate that the species is not presently 
breeding. However, since members of this species apparently do 
not breed until 5 years of age, a large segment of the population 
will be compared of these subadult individuals. Hence a randomly 
collected small series might not Include breeding birds. During 
all night observations within a few miles of Kauai (vicinity of the 
mouth of Walmea Canyon). Newell's Shearwaters were common until 
abaut midnight, after which none were seen until after sunrise. 

Juan Fernandez Petrel 

One sighting on 7 June west of Oahu was recorded. Although 
much more abundant during the previous fall, members were noted 
to decrease sharply upon nearing the main Hawalkn Islands and 


Leewards. 















Dsrk-rum , oed Petrel 

Five sightings were recorded offshore Kauai on 25 June. This 
species, although very different in the hand, can be easily 
confused with Wedge-tailed Shearwaters at allbut close range 
in the field. A white fore crown and white crlssum have been the 
best distinguishing characters for this species, but these are 
visible only at close range. No specimens were collected. 

Bulwer's Petrel 

Bulwer’s Petrels were common to abundant throughout the Leeward 
chain. Peak days were noted on 7 June near Kaula and on 24 June 
near Nihoa. The species is presently starting a breeding cycle on 
I-aysan. Three specimens were collected. 

whlte-rumned storm p&trels 

Harcourt's 3tom. P.btxeX- 

Atotal of 3 sightings were recorded throughout the trip. 

These could be either of two species: Harcourt's or Leach's. A 
few Leach's may still be in the area, but sightings about Kauai 
are almost certainly of Harcourt's. One specimen was collected 
offshore on the 25 June and a number of others were seen. Jhe 
single collected specimen had a bare brood patch and apparently had 
already layed. Birds were noted both toward and from Kauai near 
the mouth of Walmea Canyon on 25 June. The birds showed little 
interest in an artificial slick. The species is almost certainly 
breeding on Kauai at this time. 
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Hed-talied Trot> 1 cb 1 rd 

A totalof51 scattered sightings occurred throughouttthe 
Leewards. One specimen was collected. 



'Tilte-talled Tronlcblrd 

Three sightings were recorded between French Frigate Shoals 
and Oahu on the return! (Snip. Suprisingly only one bird was noted 
near Kauai where a large breeding population exists. No specimens 
were collected. 


Blue-faced Booby 

A few scattered sightings occurred throughout the Leewards, 
but the majority of the 42 sightings were recorded near French 
Frigate Shoals on S June. 


Brown Boobv 

total of 20 were sighted throughout the leewards. Kost of 
these were in close vicinity to islands. 

Red-footed Boobv 

This was the abundant booby species throughout the cruise 
with 135 sightings recorded. Numbers were distributed fairly 
randomly throughout the chain. All light phase 'northern 1, birds 
were noted. An orange-strearaered adult was noted east of Laysaix 


on 22 Juno (table 5») 
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Ureat v rlmatebtrd 

A total of 173 sightings were recorded throughout the cruise. 

Peak days were noted near French Frigate Shoals (23) on 8 June; 
between Laysan and Lislanski (66) ou 16 June, and again on 23 June 
near French Frigate Shoals (40). 

Ruddy Turnstone 

All four sightings were recorded near French Frigate Shoals on 
8 and 23 June. Large numbers (HUNDREDS) were still present on 
Lislanski and Laysan during the survey. 

Crested/Casniaa Tern 

A flock of 5 birds referrable to one If these species was 
sighted between lecker Island and French Frigate Shoals on 8 June. 
Another single sighting occurred on 9 June between French Frighfee 
Shoals and Laysannlsland. The flock of 5 were seen clearly as they 
flew along out of gun range above the ship. 

Sooty Tern 

Medium to high daily totals were recorded each day throughout 
the Leeward chain except on 25 June offshore Kauai, where only 10 
birds ware seen. Disregarding this low day adjascent an island with 
no breeding Sooty colonies, we have an average of 354 Booties per 
day throughout the rest of the cruise. There are low figures when 
the number of birds on several of the breeding islands are considered. 
During the two cruise days between Laysan and Lislanski sndaverage 
of only 363 birds were noted. An abundance of small flocks were 
noted on both days, but these were invariably traveling groups. A 
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total of 14 birds were collected at-sea. 

Gray-ba.cXed- Tern 

The majority of the 152 sightings were recorded near French 
Frigate Shoals on 8 and 23 June. 

Common hoddv 

This species was approximately one third as abundant as Sooty 
Terns throughout the at-sea. portion of the cruise. Roughly 60% of 
the 1018 total sightings were recorded on 7 June near Kaula. 

RTiltje.-c.ar ned Roddy 

A total of 2?2 sightings were recorded, the majority ofi 8 June 
near flecker Island. aAdslrfcnehorrf&srtewefcoeAfel ho other peak days 
were noted. 

Bltte-frrev Noddy 

Approximately 90- of the 120 sightings occurred on 8 June near 
Seeker Island. A series of five was collected near Necker on that 
date and are considered to be representative of the breeding population 
from that island. Only a few scattered sightings occurred throughout 
the rest of the cruise, all near islands. 

Bhlte Tern 

A total of 171 sightings were recorded throughout the cruise. The 
majority of these wore noted on 7 and 8 June between iiaula add 
French Frigate Shoals. 
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TABLE 1. Summary of diurnal pelagic observations, Juaa 1966. 
Pate No. ’^lles No. Hours Mo. Birds No. Species 


a) Oahu to Laysan..Island via French Frigate Shoals 


June 06 

28 


2.58 

997 

7 

" 07 

139 


12.95 

1,740 

19 

" 08 

117 


11.65 

996 

18 

" 09 

1$6 


■12a&2 

980 

nr** ttmmn 

Ik 

TOTALS 

4l 0 


41.00 

4,683 

22(15/day) 

b) Lavsan 

Island 

to 

Lisianski 

Island and 

retuxn...to Laysan, 

June 16 

130 


7.66 

1,600 

12 

" 20 

HI 


3.58 


11 

TOTALS 

203 


11 * 2A 

2298 

14 (12.5/day) 

c) Lavsan Island 

to 

Oahu via Kauai 


June 22 

140 


13.50 

497 

13 

.t 

128 


13.41 

851 

18 

" 24 

116 


13.40 

1,118 

13 

" 25 

63 


13.43 

494 

Q 

TOTALS 

447 


53.74 

2,960 

22 (14.2/day) 

TOTALS 

1,060 


105.98 

9,941 

24 


PIURNAj 


_ 


NOCTUBANIL 

June 24-25 


68 


73 


11.45 




















































Table 2. Diurnal Density of Species groups at-Sea, Leewards No. 

6-26 June 1966. 

Soecles Groups No. Birds Birds Sa.M. total birds 

A) Oahu to Iaysan via French Frigate Shoals 6-9 June. 

Albatross 

95 

0.08 

2.03 

Shearwater-Petrel 

958 

1.17 

2$. 45 

Terns 

2,930 

2.37 

62.57 

Tropicblrds 

20 

0.02 

0.43 

Boobies 

116 

0.14 

2.48 

Frigatebirds 

34 

0.02 

0.73 

Shorebirds 

3 

0.007 

0.06 

Storm Petrels 

2 

0.005 

0.04 

Miscellaneous 

. .525 

0 • 

.LU2.U 

TOTALS 

4,683 

4.43 

100,00 

B) Iaysan to Lisdanskl and return to Laysan 16+20 

June. 

Albatross 

40 

0.07 

1.74 

Shearwater-Petrel 

1,011 

2.46 

43.98 

Terns 

1,093 

1.79 

47.56 

Tropicblrds 

26 

0.06 

1.17 

Boobies 

45 

0.11 

1.95 

Frigatebirds 

J22 


1*6£ 

TOTALS 

2,298 

4.59 

100.00 














Table 2, (cont.) Diurnal Density of Species Groups. 


Suedes Groups 

Mo* B,lrds 

.. jairds sq . m . 

■' total birds 

C) Laysan to Oahu via 

Kauai 22-25 

June. 


Albatrosses 

19 

0.01 

00.65 

Shearers ter-Petrel 

1,545 

1.72 

52.20 

Terns 

1.242 

0.92 

41.96 

Tropicbirds 

14 

0.02 

00.47 

Boobies 

39 

0.04 

01.32 

Frigates 

56 

0.03 

01.89 

Shorebirds 

1 

0.002 

00.03 

Storm Petrels 

9 

0.002 

00.30 

Mlsc. 

-15 

Q*&L- 

fluia 

TOTALS 

2,960 

2.802 

10000^ 































Table 3« Abundance §f Species at-sea. Leewards #13, 6-26 June 1966. 


Status 


Sppcies $ 

Birds 

£Birds/so .mi. 

tfOoll. 

Over 

Laysan Albatross 

36 

.034 

0 

4* 

Black-footed Alb. 

118 

.111 

0 

♦ 

Wedge-tailed Shear. 

2734 

2.579 

1 

- 

Christmas Is.Shear. 

7 

.007 

0 

- 

Newell's Shear. 

346 

.317 

T\ 3 

4- 

Bonin Is. Petrel 
(incl. Bl-Winged & 

14 

.013 

0 

•• 

P. Hypoleuca ) 





Juan Fernandez Petrel 1 

.001 

0 

- 

Dark Pumped Petrel 

5 

.005 

0 

- 

Bulwer's Pet. 

396 

.373 

3 

- 

white-rmpd st. pet. 
HarcourVs st. pet. 

8 

.007 

0 

4 * 

3 

.003 

1 

4* 

Red-tailed Trop. 

51 

.048 

1 

0 

¥h-tald. Troplcbird 

3 

.003 

r\ 

- 

Blue-faced Booby 

42 

.039 

0 

- 

Brown Booby 

20 

.019 

0 

+ 

Red-footed Booby 

135 

.127 

0 

4 * 

Great Frigate 

173 

.166 

0 

4* 

Raddy Turnstone 

4 

.004 

0 

- 

Crested/Caspian Tern 6 

.006 

0 

4- 

Sooty Tern 

3208 

3.026 

14 

- 

Gr.-backed Tern 

152 

.143 

0 

4 - 

Common Noddy 

1018 

.963 

0 

- 

White-capped Noddy 

232 

.219 

0 

4 * 

Blue-gray Noddy 

120 

.113 

5 

4 - 

Fairy Tern 

171 

.161 

0 

4 - 

Tern Species 

358 

.337 

0 

4 

Misp.3: Unident. 

580 

.547 

0 

♦ 

TOTALS 

$941 

9.370 

%s // 











Table 4. 

Flock composition, 

Leeward 

Survey #13, 6-26 

June 1966. 


-Nxl. o f Slacks 

C H 

o 

• 

o 

551 

Birds % terns % 

-JiLieer-Pet 

6 June 

20 

864 

41.89 5.0 

41.89 

5.02 

7 June 

28 

1,353 

84.70 

9.38 

8, " 

26 

399 

80.95 

1.25 

9 " 

23 

673 

51.56 

34.17 

16 ” 

15 

1,258 

42.44 

57.31 

20 n 

21 

508 

68.89 

23. A 2 

22 " 

11 

265 

20.00 

25.66 

O** f 

C.^J 

14 

417 

93.04 

25.42 

24 " 

*5 

883 

40.54 

52.81 

25 " 

9 

120 

1 & 

95.84 

TOTALS 

172 

6,740 

Ave. 51*37 

Ave. 30.5: 


AVERAGE FLOCK §I?A 38.69 












Table 5. At-Sea Banded and/or Color-marked birds observed or 

collected, June 1966. 


Sr ec l e s 

Hata.. Burnt or .tag 

Latitude 

longitude 

miles 
from 
oriaan 

Bed-footed 

Booby-adult 

22 June or-streamer 

24°-50'H 

169°-13*W 

540 
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DAT E L- \a I 7CC _ 

Time at sunrise = fOfv^ Position at sunrise 

Time at sunset = ) *fz. Position at sunset 

* -• 

Miles traveled from 0000 hours to sunrise 
Miles traveled from sunrise to sunset = 

j 

Miles traveled, from sunset to 2400 hours 

TIME OF FIX TYPE OF FIX LONGITUDE LATITUDE 

1. I ^ o 7 1// / J Y'P o <P > -1 % 

2 . 

3. 

4. 

5. 

6 . 

DATE__ i<?6C _ 

Time at sunrise = O/V £ Position at sunrise 

Time at sunset = i*3C Position at sunset 

Miles traveled from 0000 hours to sunrise 
Miles traveled from sunrise to sunset = 

Miles traveled from sunset to 2400 hours 

TIME OF FIX TYPE OF FIX LONGITUDE LATITUDE 
1. OTOO Ibo-^L-U f 

i 9OO 05 LL<ST7/U, / 02'37AJ 

3. 

4. 

5. 


= 2.I-<NA/, lt,0-X3 0j 

= 2DMA J , fbO'V2u2 

= (s> O 

I 2>9 


t o L O o 
P I -1 ? *2, / i" Z 3 «-</ 


2 7^5" 

L L , <0 


A*t / 


Ayi I 


r 


6 










DAT E * JU tj(~ SH&L _ 

Time at sunrise =cni Position at sunrise 

Time at sunset = iVf) Position at sunset 

Miles traveled from 0000 hours to sunrise 
Miles traveled from sunrise to sunset = 
Miles traveled from sunset to 2^00 hours 


= <2 3 - iL as (CV 

_ J 3 fl /J t )(e L 

= 5 D- 0 

If 7-o 

5 3-o 



TIME OP FIX 

TYPE OF FIX 

1. 

OZOb 

fliSuqL v 

/ S') 

2. 

j?oO 

(f S/h^ALS ) 

3. 



4. 




LONGITUDE LATITUDE 

I I, D3.^.2aj 


5. 

6 . 


a 

DAT E > j O /J6 / c //- 6 _ 

Time at sunrise = OS’-o Position at sunrise 

Time at sunset = ^ V ^Position at sunset 

Miles traveled from 0000 hours to sunrise 
Miles traveled from sunrise to sunset = 
Miles traveled from sunset to 2^00 hours 


_ 27- // /7e> 

- } 

- 55-J) 
izo 

3 3 ~ o 


TIME OF FIX 

TYPE OF FIX 

LONGITUDE 

LATITUDE 

1. 0>'GO 

C\Z f ion'A A/ 

■ C y 2 ^ 

J 

, 2r-i iVi/ 

„ 0 70 O 

2. 

1/ 


5- 

$} LoiiA a/ 

1 70-i^uj 


4. 

5. 


3/V 

-7 


13 *J 


6 . 







DATE 


U? 


Time at sunrise Position at sunrise 

ivj 

Time at sunset = Position at sunset 

Miles traveled from 0000 hours to sunrise = 3?-0 

Miles traveled from sunrise to sunset = /J- O 

Miles traveled from sunset to 2400 hours = 


l a y S A 4/ 


I 7 /-</ ku 


TIME OF FIX TYPE OF FIX LONGITUDE LATITUDE 

1. 

2 . 


3. 

4. 

5. 

6 . 

DAT E ) L Tu JUG _ 

Time at sunrise = 0 S' lu Position at sunrise 

Time at sunset = m C Position at sunset 

Miles traveled from 0000 hours to sunrise 
Miles traveled from sunrise to sunset = 
Miles traveled from sunset to 2400 hours 


= 1 S- SIM , i 72-12 uJ 

= L i'i i hmsK 1 1 s, - 

= DS'-o 
) 30- O 


TIME OF FIX TYPE OF FIX LONGITUDE LATITUDE 

■. ' >r fii_ }~?p -£>v u7 ; ‘Os-S'oaJ 

2. 


3. 

4. 

5. 


6m 







DATE 


3d ^uaj^ t?cc _ 

Time at sunrise =C>'Y^ Position at sunrise 
Time at sunset = Position at sunset 

Miles traveled from 0000 hours to sunrise 
Miles traveled from sunrise to sunset = 
Miles traveled from sunset to 2^00 hours 


: ^ ^ ^ -S A/ y \ 3 C s C* J 

& 73, O 


TIME OF FIX TYPE OF FIX 

1. Oy tf SUtcTKOSJiC. 

2 . OsOd C»’L.Lti77^L 


LONGITUDE LATITUDE 

i 7 :2 s- ^y a/ 

llj - 13 co -xS-Sc tj 


3. 

4. 

5. 
6 m 


dat e :• y. v 3 ]_ZAA 


Time at sunrise = Position at sunrise 

Time at sunset = Position at sunset 

Miles traveled from 0000 hours to sunrise 
Miles traveled from sunrise to sunset = 
Miles traveled from sunset to 2^00 hours 


= XA f 

= 5C- o 

hJo 

5h° 


/ 7o y y Lu 
) (e V ~~ I > tv 


TIME OF FIX TYPE OF FIX LONGITUDE LATITUDE 


1. 

0 S~c o 

C'z iAe^rvjOL 

2. 

070 ^ 

CfeLL't} ElcvnZ£,vic 

3. 

Woo 

C PI LLCr Jr? /) 

4. 



5. 




i~7 0 - C {UJ ' £ S"-/ ¥aj 

17 O-ZlSuJ 9-T-t I A/ 

H'l*! a/ 


6 








DAT E 23. _ 

Time at sunrise = C-ny Position at sunrise = /CL-3C-<^ 

Time at sunset = Position at sunset = > 0 *i '/ & (J 

Miles traveled from 0000 hours to sunrise = ; - Q 

Miles traveled from sunrise to sunset = 

Miles traveled from sunset to 2400 hours = J ■/-o 


TIME OF FIX TYPE OF FIX LONGITUDE LATITUDE 

1* OT3c> 

2 • iHuD l/'-S ij * A0d* j^q JJ^ . 2 3 - 31Ai 

5. 


4. 

5. 

6 . 

DAT E 7 r ^ 


Time at sunrise = oSc>7 Position at sunrise 

Time at sunset = 1 S ^ / Position at sunset 

Miles traveled from 0000 hours to sunrise 
Miles traveled from sunrise to sunset = 
Miles traveled from sunset to 2400 hours : 


— ^ 2 ~ a .z y/ ^ 
= i • / 7 aj > 

= 3^-o 

/ }(r-0 


/6 2-V 7 US 
lLo-v 


TIME OF FIX 

- 1 * Qboo 

2 . f7o0 

3. 

4. 


TYPE OF FIX 

L O 


LONGITUDE LATITUDE 


/LO - vc c j 

}C o -yvu/, 


--so a/ 

3 3l / 7 ./O 


5 




6. 











DAT E ^ V Jq'M£ _ 

Time at sunrise = OSs >Position at sunrise 

Time at sunset = ' ' "' Position at sunset 

Miles traveled from 0000 hours to sunrise 
Miles traveled from sunrise to sunset = 
Miles traveled from sunset to 2^-00 hours 


= - 5 'SAS, I s' 9 - 

3 / - V/ :? /V I y c 1 

= 2 3 - <- j 

* 

V 3 -o 


1 . 

2 . 


TIME OF FIX 

OGoo 


jidO 


TYPE OF FIX LONGITUDE LATITUDE _ 

ISR-SSiuJ D.l-S'SAJ \J t so a (_ 
1/ is on l 1 s°i-2 c fu> t 1 >-9 Va/ 


\j oo<> W os m o.kj s LO )ji Le AfAAJeootrtfiOi 

; ')kcOaJT> UMA l D ogist t C 


dat e 6 -July f 766 _ 

Time at sunrise = CTSi Position at sunrise LS 

Time at sunset = (9/JTPosition at sunset = 01-00AJ / 

V «r 

Miles traveled from 0000 hours to sunrise = --*■ 

Miles traveled from sunrise to sunset = ~ O 

Miles traveled from sunset to 2^00 hours = 52-0 


TIME OF FIX TYPE OF FIX LONGITUDE LATITUDE 

!• I C l0 0 \) f s O ?\LdlUHAR i fg-O 7 to 3L f-O <3 Ju 

2 . 


3. 

4. 

5. 


SQuJ 
-I ? LO 


6. 
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REMARKS: 


ALL TIMES LOCAL (WHISKY); Will) DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; 
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PERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL 
SEA LEVEL PRESSURE IN MILLIBARS 
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SMITHSONIAN INSTITUTION 
DIVISION OF \BIKDS 
AT SEA SURVEY CHART C 
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TIME TAT LONG PRES WEA VIS SLP DRY B DEW PT HUM jo TL SKY OPA SKY WAVES SEA TEMP WIND S WIND D SHIP COURSE/SPD. 



ALL TIMES LOCAL (\ 


_ . 



WILD DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; 


nsji 


PERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL Ml ES; 


WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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REMARKS: 


ALL TIMES LOCAL (W^-4fc); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; 

WAVES IN-WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 




PERATUKES IN FAHRENHEIT; VISIBILITY IN NAUTICAL M1E3; 
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DATE 2-^ O _ ' ^ 


SMITHSONIAN INSTITUTION 
DIVISION OF \BIRDS 
AT SEA SURVEY CHART C 


TIME TAT 
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REMARKS: 

0-^0 jt~dL 3£)~' J _ 
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ALL TIMES LOCAL (WHISKEY); WIiU DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL K1_.ES; 
WAVES IN-WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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